A novel repair enzyme: UVRABC excision nuclease of Escherichia coli cuts a DNA strand on both sides of the damaged region.
The uvrA, uvrB, and uvrC proteins of Escherichia coli were purified from strains that greatly overproduce these proteins. Using the purified proteins, the UVRABC nuclease was reconstituted in vitro. The reconstituted enzyme acted specifically on DNA damaged with UV, cis-platinum, and psoralen plus near UV. When UV-irradiated DNA was used as substrate, the enzyme made two cuts on the damaged DNA strand, one on each side of the damaged region. The enzyme hydrolyzed the eighth phosphodiester bond on the 5' side of pyrimidine dimers. On the 3' side of pyrimidine dimers, the UVRABC nuclease cut the fourth or the fifth phosphodiester bond 3' to pyrimidine dimers. The oligonucleotide with the damaged bases that is generated by these two cuts was released during treatment with the enzyme. We have also obtained evidence suggesting that the enzyme acts by the same mechanism on PydC photoproducts which are thought to be of primary importance in UV-induced mutagenesis.